Protein kinase C inhibits the CAK-CDK2 cyclin-dependent kinase cascade and G1/S cell cycle progression in human diploid fibroblasts.
Serum stimulation of human diploid fibroblast IMR-90 cells leads to phosphorylation of p33CDK2 at Thr160 and activation of CDK2 kinase, a necessary event for G1/S transition. We report that serum stimulation causes a gradual, sustained increase in the activity of CDK-activating kinase (CAK) that phosphorylates CDK2 at Thr160, which starts by 5 h after serum stimulation and reaches the maximal plateau level at around the G1/S boundary. In this cell type addition of phorbol-12, 13-dibutyrate 5 h but not 16 h after serum stimulation completely inhibits CDK2 kinase activation and DNA synthesis. Phorbol ester treatment does not reduce the protein level of p33CDK2, but does inhibit serum-stimulated increases in the CAK activity and CDK2 phosphorylation at Thr160. The suppression of the CAK activity by the phorbol ester is accompanied by decreases in the message levels of both CDK7 and cyclin H, the catalytic and the positive regulatory subunit of CAK, respectively. These results indicate that in IMR-90 cells activation of protein kinase C in the late G1 phase causes cell cycle arrest before the G1/S boundary at least in part through downregulation of CAK and CAK-mediated CDK2 phosphorylation and activation.